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Overview

m Climate/weather changes in MN

m Public health impacts of climate
change

m A few strategies to prepare for
the health impacts of climate
change

Taking the Pulse Of A Changing Nation: Findings from a
Survey on Climate Change and State/Territorial Health

Agencies
g astho
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Key Points

mLarge degree of uncertainty, but
m temperatures are rising in MN
m dew points are rising in MN
m quantity and character of rainfall is changing MN
B more severe storms

mDirect public health effects & indirect
effects
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Slide provided by: Dr. Mark Seeley, Climatologist, University of Minnesota
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Minnesota Average Annual
Temperature
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Twin Cities Annual Number of Days
Where Dewpoint Temperature => 70 degrees F

Slide provided by: Dr. Mark Seeley, Climatologist, University of Minnesota
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Relative Humidity (%)

NOAA's National Weather Service

Heat Index
Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 118 110
40 |80 &1 83 62 & 91 94 97 101
45 |80 &2 &84 &7 89 93 96 100
BO |81 83 862 &8 91 95 99 103
5 |81 684 86 89 893 97
B0 |82 64 88 91 S92 100
65 |62 80 89 93 95 103
f0 |83 66 90 100
75|84 68 92
80 |54 89 94
85 |85 90 96
90 | 56 91 96
95 | 86 93 100
100| &7 93 103

Likelihood of Heat Dis orders with Prolonged Exposure or Streuous Activity
[ ] Caution [] Extreme Caution B Danger I E:xtreme Danger



Extreme Heat and Human Health

mHeat tetany (hyperventilation)
mHeat rash

mHeat cramps

mHeat exhaustion

mHeat edema (swelling)

mHeat syncope (fainting)
mHeat/sun stroke

mDeath
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Urban Heat Islands

m Reduced trees and
vegetation in urban areas—
Less evapo-transpiration

m Increased dark, impervious
surfaces (roofs and
pavement)

m Dark surfaces absorb
heat

m Results in higher
temperatures than
surrounding areas,
especially at night
(surfaces releases heat at
night)

Minneapolis Land Cover
Impervious Surfaces

Percentage of

Impervious Surface
100%

lm

- 0%

Impervious surfaces are defined
as areas penetrable by water—
including roads, rooftops, side-
walks and parking lots. The
coverage provides information
on the percentage of impenvious
surface on a 30-m pixel basis for
all urban areas,

Source: MnGeo Data Clearing-
1 house “Impervious Surface Area
Classification of Twin Cities
Metropoltan Area, 20007,
Universily of Minnesota
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Heat Waves

m The 1995 Chicago heat
wave caused more than 600
heat-related deaths over 5
days.

m France, summer of 2003:
14,802 excess deaths

m Moscow, July/Aug 2010:
over 11,000 excess deaths

m Hurricane Katrina: 1,836
confirmed deaths

m World Trade Center: 2,752
deaths

m From 1979 to 2003, more
people in America died
from extreme heat than
from hurricanes, lightning,
tornadoes, floods, and
earthquakes combined.

m Highest impact in the
Northeast and Midwest
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Extreme Heat Event Records

July 19, 2011:

mAll-time heat index record for the Twin Cities.
The air temperature reported at worst hour was
95° F and was paired with the 82° F dew point
temperature

mheat index = 130° Moo Woow Litoo 110w Wiz0e Wioon

(extreme danger)

mRecord state dew- N o
. 0 89 LA < 4L \.Lf.. L;’I_}- ;’:; : 4 ) BJI9
point temperature: o v o1 M STRORRR G2 2 S

88° F in Moorhead,
felt like 119°



Other possible implications of
warmer temperatures

m Heat = Increased air pollution from

ground-level ozone =» Increased
allergic and airway diseases

m Longer growing season -> Longer
exposure times to mold, pollen and

other aeroallergens =» Exacerbate

allergic, respiratory and
cardiovascular diseases

m Changes in depth and duration of
snow cover and soil and lake freezing

=» Increase over winter survival rates
of insects, pathogens and hosts




Public Health Impacts

m Endemic vector-borne
diseases in MN

Ixodes scapularis (blacklegged
tick or deer tick)

m Tick-borne diseases include
Lyme disease, human
anaplasmosis, and babesiosis

m Mosquito-borne diseases include
West Nile virus, Lia Crosse
encephalitis virus, and western
equine encephalitis virus

MINNESOTA

David Neitzel, MPH, MDH
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Climate Change and Tick-Borne
Disease Risk

Increased - Longer tick growing/feeding
temperature season

- Lower mortality in winter

- New tick species

- New disease agents

Increased - Increased blacklegged tick

precipitation/ survival in warm season

humidity - Increased time available for
tick feeding each day
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Extreme Precipitation

« Greatest increase in very
heavy precipitation in the
past 50 years occurred in
the Northeast and the
Midwest

« Total precipitation in the
Midwest and Northeast is
expected to increase the
most with the largest
increases in heavy
precipitation events

Increases in Amounts of Very Heavy
Precipitation (1958 to 2007)

Percentage Change in Very Heavy Prempitébon

0 OO B3 &= = .
0-10% 10-20% 20-30% 30-40% 40-50% >60%
113

Updated from Groisman et al
Very heavy precipitation is defined as the

heaviest 1 percent of all daily events from 1958
to 2007 for each region.



Slide provided by: Dr. Mark Seeley, Climatologist, University of TAin jesota

X = 24 counties included in
USDA drought disaster
declaration of August 7, 2007

Note: adjacent 32 counties
were also eligible for

assistance
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Public Health Impacts

m Extreme precipitation &
flooding

Injuries

Drowning

Displacement

Power loss

Impaired water quality
Destruction of infrastructure

Disruption of services including
healthcare services

Houses damaged or destroyed

" Moorhead, MN, March 30, 2009 --Resident

wades through water to check on his flooded
home on the Red River in Moorhead. Photo by
Andrea Booher/FEMA

MINNESOTA

Oslo, MN, May 14, 2009 -- 35 days
after the Red River flooded, the
damage is still dramatic. Photo by DTPART TN O e
Ed Edahl/FEMA




Public health impacts of extreme
precipitation & flooding

= Mental health

issues: anxiety
disorders,
depression, and
psychological
immediate effects
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Public health impacts of extreme
precipitation & flooding

» Water-borne illnesses

= Caused by pathogens (e.qg.
Cryptosporidium and Giardia) which
may increase following downpours

= Can be transmitted in drinking water
and through recreational water

» Food-borne illnesses (e.q.

Salmonellosis)

= Increased risk from contamination of | RS AT S
certain fOOd CIOPS Wlt_h fecqs from August 23, 2007 Stockton. Photo by Patsy
nearby livestock or wild animals Lynch/FEMA

following heavy rain and flooding
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1993 Milwaukee Cryptosporidium Outbreak—
Occurred after heaviest rainfall in 50 years

1.61 M people were affected;
over 400,000 w/ significant
symptoms; 100 people died
Median duration of illness was
9 days (range, 1 to 55)
Clinical manifestations:
* included watery diarrhea
(93%),
 abdominal cramps (84%),
* fever (57%), vomiting
(48%)
$31.7 million in total medical

costs and $64.6 million in total
lost productivity
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Wisconsin Division of Public Health

Photo credit: Kathy Blair & Jeffrey P. Davis, MD
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More Severe Storms: Tornado in
Minneapolis, May 22,2011

North Minneapolis. Photo by Amanda Hankerson North Minneapolis. Photo by Amanda Hankerson

MINNESOTA
http://www.citypages.com/slideshow/twin-cities-tornado-damage-2011-your-photos-33379394/#9
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Vulnerable Populations

m Personal adaptation: anyone who has
difficulty adapting to rapid changes in
their environment may be at risk for
health impacts due to climate change

m Awareness

m Age
m Biological/medical conditions

m Social determinants of health, income,
soclal connections, language skills,

e‘tC_ ‘MINNESOTA\
DEPARTMENT oF HEALTH




FIGURE 1. Average annual rate* of heat-related deaths', as the result of weather
conditions, by age group — United States, 1979-1997
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MDH Climate Change Activities

m Developed MDH Strategic Plan for Adapting to Climate
Change

m Developing training for public health professionals

m Facilitate strategic planning for local public health
departments

m Developing methods for identifying vulnerable populations
m Developing a toolkit for preparing for extreme heat events

m website: http://www.health.state.mn.us/divs/climatechange/
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MDH Extreme Heat Toolkit -

TOOLKIT

Available Spring 2012

mContents include:
m Introduction to extreme heat events
m Populations vulnerable to and risk factors for

extreme heat

Strategies to prevent heat-related deaths and
illnesses for populations at risk

Strategies to prevent heat-related deaths and
illnesses for public health

Model annex language regarding planning
for extreme heat events that can be included
in emergency preparedness plans

Extreme heat mapping: using GIS to identify
populations at risk & resources

A tip sheet for individuals to prevent heat-

related illnesses
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Preparing for
extreme heat in
Minneapolis

Public Air Conditioned Spaces & Percent of Children
Less Than 5 Years Old Who Live Below the Poverty Line

Poverty Threshold by Census Tract

Poverty status is determmed by comparng annual
income 1o a set of dollar values called thresholds
that vary by family size. number of children and
age of householder The poverty threshokds are
updated annually to allow for changes In the cost
of Iiving using the Consumer Price Index (CPI-U)
The appropnate poverty threshalkd for each family

i determined by multiplying the base-year poverty

threshoid (19682) by the average of monthly CPI val-

ues for the 12 months preceding the survey month

Public Air Conditioned (AC)
Spaces

Library
® Movie Theater
® Museum

& Park*

Percent of Children Less Than
§ Years Old Who Live Below
the Poverty Line (% Children BPL)

0% - 4.2%

P 43%-27.0%
B 27.1% - 50.8%
B 50.9% - 100%

[] Neighborhood Boundary

*Only includes parks with air-
conditioned buildings

Sources. % Children BPL fom 2008
American Community Survey 5 Year
Estimates. Pubic AC data from Minnea-
pails Depariment of Health and Family
Suppart, 2011
Display. Quarties

Map created September 2011
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Summary

m Large degree of uncertainty, but...
m temperatures are rising in MN
m dew points are rising in MN
m quality/quantity of rainfall is changing MN

B more severe storms

m There are public health effects!
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Thank you!

Kristin Raab, MPH, MLLA

HIA & Climate Change Project
Director

Minnesota Department of
Health

651.201.4893
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